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An extrudable thermoplastic superabsorbent polymer blend composition is disclosed. The blend 
compositions are especially well suited for preparation of extruded or molded articles such as monolayer 
films, multilayer films, nonwoven webs, sheets, foams, profiles, multilayer laminates, fibers, tubes, rods or 
pipes which in turn are well suited for preparation of power and communication cables or disposable 
absorbent articles such as diapers, sanitary napkins, tampons, incontinence products, hospital gowns or 
bed pads. 
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/*fctt*ofcffa*#14 (tftbt., ^h7^K«T, St*) Sr5ltfiiS4v^ 0 20 
[ 0 0 3 3 ] 

^A'W^fy^MJESIIW:, ^I>7B-V-|. (MFR) „ igliK^fcit/SIM 
g&&£-f5fc&i£fflV^;ft,.3o MFRtt, ASTM D 1 2 3 8 \Z i: o X Vtfe £ tl ! S 

k # « , 7 ^ - h / # (fpm) T?as**b«9fSofc«a«Try-A'*#a*fc»fc^ 

^yfy^^ISgf©Sligf ^fcn-Kt^a^ft£^5 0 §l*5i« (f pm) 
3lo«5i taSt?#5a>C±oTftgSft5. MFR|fti!0. 1 ~ 3 0 0 g / 1 0 # <£> 

5~i o o f pmwp^w^ii^iifM&itfo. i~i o (Dmvmmmti s . 

[ 0 0 3 4 ] 

tI4*lfft3ltf* s!K V* 0 , fcfi^Uffi 1 ffi&±#fllUB 

[ 0 0 3 5 ] 

0 * L V» if m M X ft ft f± , Mh^n-7^i.SfclJ*t^l«7^A 1 jfUiliS, 
^ /< > # ^ K * IK * a ^ , y^h^n-^^^^^^^fi^^^om^-g-^it^-^tP^^ 
» * tf (#) if UJ =F « * * ?\ is - h , 36 JS # » g 7& #\ * / 7 -r 7 * 

^MK^t*3j;'0?li'g' ; e/7^7^^b(bicomponent monofilame 40 
n t ) M£Hrtr*®#t, ^-7\ nyK*fctt/<>f7\ ^n-fig^fi,, ft fife & & (M 

Qnttm&r*, #j*u'jat», Wagssf&ittfj/a?*** r m* a $ & t? ) <om 

©I^tfel^^iiffTfeoT, BufEm-g-»<D-Ji fit ±©Ji Sr-^tf 
[ 0 0 3 6 ] 

**W©»RrJltt«!»tett#y^-^^^K*lri£«H:, ft ¥ I6 IS #J * fc [4 « a % S ffl & ffl 
v>-c*fa^fc}¥Wi-ri:*s-sriB-efc5o £?>J-, l^Ittiiiltt«Pv-it LDPE 50 
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, LLDPE, VLDPE, PP, PS, EEA, EMA, ENBA, PE-g-MAH 
% EVASfcftEVA - g - MAH*i?©«l©»fPtt«lRratt#y^- — SfcftffijSttHftBT 

[ 0 0 3 7 ] 

»faft*»3gi-«fc»©^i^^Kilirit*W:, it *K * * #J , « M , ffi » ft #J * ffi 
^fi!7y^, #®Stt#k *¥K * - # f :/ 9 y * * ft 

(C * , T iO z , CaC0 3 , M g O J * ft H <Dft1&m ft Z V> s lOi 10 

© la fiis « f -e - jH! ffl ^ & n 5 sij (D mta m & § h x. is h t? ± ^ . 

[ 0 0 3 8 ] 

AMfcfi, rit^ja J:Ut-9J©HI©*lP*!W:, * ft 6 © 55 £#@B £ # 5 © £ + # ft ft 
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-f>OfyFlf^ •/Dt^-v'^riX (Sandv i k Process Sys 30 
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AG) $S©Compac t Cont i Coo 1 e r , fc5 V^S&S L < II p 1 
. 0*it*»5*ttS», *5^li25Fi ench De g r e e i 0 IV^*«S©* 

« 8? , iJjff* Kttttltt-CMSLt l. o 5 J; •? * # v^t S © * M ^ Jl f> ft 
3 0 Tk'Mfi, & £ L < fi , B-^^a^^-^, SiUliSfttFDn (Naci) 

, mm-T V y V A (Na 2 S0 4 ) JSit)tlSi*#t h5 (NaHC0 3 ) ft if © 

h y ^j^^ft^trgaMMft^tfc 

[ 0 0 4 0 ] 

$ h s ieKJDlttft^*^Xffi-f*0*»ft*^t-t-5fc«> % 2 3 °C * N , 0 * L < ft 2 
[ 0 0 4 1 ] 

$ b n. m £ ft ft . 
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[ 0 0 4 3 ] 
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[ 0 0 4 4 ] 

®mu&£titztt& ( & * , 7 P'-^jtii^i/y m « , * m m & * m m 1- 5 1 » t s 

[ 0 0 4 5 ] 

* *s 91 to m ft *& "bj ffi tt j@ © nx # v - 7 is > k «a $ m t± . tt^p^-, « a # 

k , ^f/neiw^if-rffiv^sfefe^^uyhjR, 7 1/ - * « * ft » » * « -e * ffl -e *> 5 , 

tfB*fttt**fcf±as*ft»*, Stflty^y, fcv^fc-cfctpo, ^^#*5it^-<?/K 
s» K ft if <£> ft V ft X Wl 4K fp © <fc 5 ft ffl & fa ft © V* 7 4 ;v M, £ ft f± ~> - h , W *. tf , S 
=gH&, £Utt£ffi£|C:|3rtS*&tt«ft, * ft if© * # O » IK « 5S ft © ± 5 

ft i£ fa © 7 ^ A , ft tr o * m , fi^-, *-^7Hi, *fcfi«^^-^/v* 
KWf-^fcitfafc^-^TkKBff 1 -:/, fl6£-*»JS*3ifc* fli * 8 « 3S ft ft if 20 

A ft if © « 73 <7" - 7' A * fc f± a in ^ - 7' A ffl <D >T - 7" A- m It T - ^ <D X 0 ft ffl & fa ft © ft 

^ ft fa © :tw A A ft if © ti n p n © Jo I © h *t * 7i^-*!tfc*fc 

# JS "C & 9 , i>i^J«l«i#S 3, 795, 5 4 0 # , 4, 449, 0 1 4 *, 4, 
73 1, 5 0 4 f 33±tf 4, 322, 5 7 4 f tH* ^flfci 0 5c 

[ 0 0 4 6 ] 

00 x. tf , *7r^^^-^^, Si M >r - :/ /v , m H - 7' a- ft if © « # ^ - :/ a *5 J: 
a If <?- - A © *1 £ « L T # 3§ 9§ £ ^ 5 7--7*;MS#S©*iSHtt^Ifctr 

t a> £ ^ fc a * l v> 0 ft t » * u < n , wwtt?»"srai'ffiieKiiRtt#y^-^^^KJtaric* 

fc*trfr-:/A'fl*36#l±» l*fcH:*aWttfct>lfftf*fr, «f*««)<r-^fciLfc* 30 
[ 0 0 4 7 ] 
[ 0 0 4 8 ] 

» «r an* « k jr # y KfeA* 

Jt«fllA~ZZ:i8.fctf||JS0!ll~:L3};::l8V^, Brabender Plas t ico 
derft-e, ^b^^H^ (Stockhausen) i> b i L t Af t t , * 

=5- x-T — h • ^ — /■? — T Z? y > ¥ (Stewart Superabsorbent 

s LLC) a>fcffiftSn5 1 ~3 0 Oy^f^n^ - h^©»f f/f X^*Srtt5«I 40 

S^^l^tl/TV^SCAB LOC (Sftffift) 8 5 0 - 1 3 #y7^;Hthy7A«lR 

tt # y - i , *«j»Rratt»nBift»»^^^Ki-s. « t a e * * v^*» tr 5 , ^ >» jr 

tt3Ky-v-*Ti»RraH4»Jig©Jttt4 0:6 0T?*)5 e Brabender Plasti 
c o d e r ©tffl^^ fflV^fl5I"Jltt»II^Ct 2 7 5 - 4 2 0 ° F (135-2 
16°C) C^iO^lz/HIS, 8 0 (Om^mmm./ ft (RPM) j&XTfl. 5 ~ 2 ^ <D ff 

[ 0 0 4 9 ] 

Slli, Jt«E«A-ZZ*sj:tfl81fi«l-l 3tc||i-5m^%*3J:0 ; »^^©i!#'tt*IH® 
U^5, « 1 *5 V T , fif&i>C*Sf*B7'VyH 1 fc5««l:7°WXft5i\ 50 
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^£ ^' >■ K IE J5fe ^3 tti tt "C ^ V"> i §^ ^ L T V'* 5 0 
[ 0 0 5 0 ] 

ttK«AB~AN^it/Iti 1 4-1 7^WP ZK3 0I|^^ JJ »--iftti*-eE£- 
t5. SAP:fcJ:tf#y^-fcJfa«©tti&»K:HI*fc:7-f-KL, fftti^cD^^hnS: 

* « Bl * b , fffflft^SfttS. 
[ 0 0 5 1 ] 

itKiAB-ANfcilJtlfti 1 4-1 7©jjfij£^&e,tH;:ffffl^M£*l2tC^L, jg 

u-r^s. a 2 k *s v^ -c , ¥jmmm& £n/%tz\t iiss u £*-fM^£ r^timx- 

* V* J t S S L t ^ 5 0 
[ 0 0 5 2 ] 
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F (132-166 °C) gMS^3 1 0° F (154 °C) fC * # "f 5 . 

[ 0 0 5 5 ] 
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^ J£ $l 3 1~3 8 }d & V* T > Brabender PI a s t i c o d e rrttl"Jltt 
iB!RlRtt#y-^ — *7 0 : 3 0OLLDPE: LD P E ^ P v-^ l^V FiSI/Vy F 
t5. M M ft M 42 'M y -7 - fi , Stockhausen4»b»*iL"rA#Tf#» 
Stewart Superabsorbent L L C iC i o 1 1 Jb ^ il 5 8 1 6 40 

^AjgaiRttsKy-r--Xf*>SCABLOC T5066-F, 4 0 S * % *5 J; 5 0 : 5 
0OPRIMACOR5980 : P R I MACOR 3 4 6 0 *5 K6 011% 

S:"atPc Brabender Plasticoderro^frtt, 275° F (135 °C 
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Hi ftl 3 l~3 8©E^|5fcir]taj«50MFR, 31 *atf**4fc*LT 

V^ 5 o 

[ 0 0 6 0 ] 50 
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if H'iSrSBT'uy Kt«. #ffiSt4S*ttt5*yxf T ^ /< * y h ( 30 

AMPACET) i>f,ANT I FOG PE MBHtAft'^ LLDPE/LDP 

Etff*yY-^i;i o a *% ws&mbsmk * / ^ y * y k*j i u v y y * y k* 

tft5. MH'ttM«#y^-(i> Stockhausena»fe»*i:L-CA¥T? 

# , Stewart Superabsorbent L L C I: i o Tftfe J jl5l) 1 ~ 
ft 6 0 ^ -f * n * - hA'Ott ; IF*>fX»*t*i-««iii««SJi-CV^6*y 7" ^ y » -7* 
M)7ASKl|Ktt^!)-7-tfc5CABLOC T5 0 6 6- F, 4 0li%fcitJ!5 0 
: 50OPRIMACOR5980 : P R I MACO R 3 4 6 0 # 5 7-7" 1/^ K 6 01 

it % & "a tf „ Brabender Plas t icoder<E>&#fi, 275° F (13 
5t) fcRj£*Jbfc/<U'A'aa, 8 OOil^RPMfciUtl. 5~2^-(D|5HW?I^Bfra 
ffc5, 5 — 7 5; /V (0. 13 — 0. 18mm) ©ffl^^ 7 ^ ;V A O 2 ^ y f (5 1m 40 
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WO 91KTTII PCT/USU1/21869 

THERMOPLASTIC SUPERABSOR13ENT POLYMER BLEND COMPOSITIONS 
AND. THEIR PREPARATION 



The present invention relates to a thermoplastic polymer blend composition 




absorbers in food packaging systems. Those polymers are known to absorb several times 
10 their weight of; for example, moisture, water, saline solution, urine, blood, and serous body 



One of the challenges of using supsrabsorbenl polymer particles within an absorbent 




ban wrapped with a liner wherein the batt usually comprises the superabsorbent polymer in 
particulate form, sec U.S. Patent No. 3,670,731. However, loss of particles and/or 




25 litrlo interaction between the polyoxyethylene superabsorbent and the thermoplastic 

polymer and the blends are not stable with regard to phase separation. Further, webs made 
from the thermoplastic polymer composition do not demonstrate adequate wet strength and 
attempts to improve the wet strength of the webs by replacing some of the thermoplastic 
polymer composition with a low density polyethylene resulfe in substantially decreasing the 

30 water absorboncy of the web. 

to bind ot fix superabsorbeot polymers as water-blocking agents. For example, see U. S. 
' Patent No. 4,960,809 which discloses water-blocking tapes made by rrdxing a 
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may be employed in a wide variety of uses as ate known in the art, such as, for example, the 
articles, such as sanitary napkins, disposable diapers, hospital gowns, and bed pads 



The superabsorbent water-swcllable or lightly cross-linked bydropailk: polymers 
suitably employable in the present invention can be any of the known hydropMlic polymers 
mat are capable of absorbing large quantities of fluids. These polymers arc well known in 
8» art and are widely commercially available. 

Examples of some suitable polymers and proccsaes, including ge! polymerization 
processes, for preparing superabsotbont polymers are disclosed in U-S. Patent Nos. 
3,997,484; 3,926,891; 3,935,099; 4,090,013; 4,093,776; 4340,706; 4,446,261; 4,683,274; 
4,459,396; 4,708,997; 4.076,663; 4,190,562; 4,286,082; 4,857,610; 4,985.518; and 
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5,l<t5,906. Ioadditioi],s«Bucbho)a,r.L.audGrahiim,A.. 
Polymer Tcclmolosy," John Wiley & Sons (1998) and liss 



id, "Absorbent Polymer Technology" Elsevier (1990). 




srarcb-g-po)y(ucrylic acid); polyacrylamides; polyvinyl alcohols; poly(acrylrc acids); nigh 
molecular weight polymers, preferably cross-linted, of ethyl cneoxide (EO) and 
propyleneoxidc (PO); copolymers of sulfonic acid group containing monomers, such as 
vinyl sulfonic acid, sodium sulfoethyl methocrylate, 2-Acrytamoo-2-M«hj^iror)iiiij!- 
sulfonic acid or the sodium salt (AMPS). 




supenbsorbent polymer is present in an amount equal to or lass than 70 part per weight, 
preferably equal to or less (han 65 parts per weight, more preferably equal to or less than 60 
parts per weight, even more preferably equal to or less than 55 parts per weight and most 
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preferably equal to or less than 50 parts per weight based on fhe weight of die thermoplastic 



invention contains at least one thermoplastic resin that interacts (that is, ionically, 
covalontly) with fbe superabsorbent polymer. For example, a thermoplastic rcsm having an 
acyl groups which can undergo nuoleophilic attack resulting in a suhstranioo reaction in 
which a leaving group, such as -OH, -C), -OOCR, -NH2 or -OR, is replaced by another 
basic group present in the superabsorbent polj 

ig carbouyl groups that can undergo a i 
and adding another basic group present in the supet 




(PAA), ethylene and ac 
acid tcrpolyraor (EtBAAA), ethylene and methacrylic acid copolymers (EMAA), ionomers 

on monoxide terpolymers (EVACO), ethylene and ca 

(EAACO), ethylene, n-butyiacryuiie and carbon monoxide terpolymers (EnBACO) and 

ire 1) an EAA copolymer, wherein the 
EAA copolymer may be a blend of two or mom EAA copolymers, preferably having a 
composition from 10 Id 20 weight percent acrylic acid based on the weight of the 
copolymer and a melt flow rate (MFR) from 100 to 200 grams per 10 minutes (g/10 mm.) 
under conditions of 1!)0°C and an applied load of 2.16 
preferably the zinc ionomer, 3) EVACO, preferably linvbnj a. cat 
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The thermoplastic resin is present in an amount equal to or greater than 30 part per 
weight, preferably equal to or greater than 35 parts per weight, more preferably equal to or 
greater than 40 parts per weight, even more preferably equal to or greater than 43 parts per 
weight and most preferably equal to or greater than 50 parts per weight based on the weight 

an 99 pirns per weight, 
re preferably equal to or less than 90 
parts per weight, even more preferably equal to or less than B5 parts per weight and most 
preferably equal to or less than 80 parts per weight based on the weight of the thermoplastic 
superabsorberrt polymer blend composition. 




on the level and absorbemy of the su] 
composition and the availability of the superabsorbent polymer to aqueous media. 

The blend compositions of the present invention can be further blended with otha 
thermoplastic polymers, preferably low density polyethylene (LDPE), linear low density 
polyethylene (LLDPE), very low density polyethylene (VLDP1S), polypropylene CPP), 
polystyrene (PS), ell 




cs commonly used in compositions of this type such as lubricants, extenders, 
eompatMhaers, ptastieizers, low and high molecular weight waxes, sirfaotants, stabilisers, 



(CaCOj), magnesium oxide (MgO), an 
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preferably less than 20°C effectively cools the pellets without g 
superabsorbent polymer in the blend composition. 

It has further been found that when using an underwater pclletizcr, optimbing the 



Blowing cool air in the pellot-collecting vessel, such as the use of a fluiduted bed 

It has been found using a process comprising an underwater die face cutter, a 
saturated NaHCOj solution having a specific gravity greater than 1 ,05 and a temperature 
less than 20*C and blowing cool air in the pellet-collecting vessel yields an ntrnxkble 
thermoplastic superabsorbent polymer blend composition in a free flowing plastic pellet 
form having a moisture content ranging from 0.2 to 4 weight percent depending on the 



and the base thermoplastic resin, wherein moisture weight percent is based on lbs weight of 



The extrudable thermoplastic superabsorbent polymer blend compositions of the 
mt invention are useful in the pellet, flake or powder form for nse in cat litter, solidified 
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parous or rrncrocelhiLu: or ope. 
coating systems, thick film or sheet for such ap 
such as sanitary napkins, disposable diapers, hospital gowns, and bad pads, films for such 



trays, carpet backing or power and Mmmunicatioo cable water-blocking rapes, film for 
laminate structures such as laminated foam structures, laminated non-woven structures, film 
for laminates for such applications as cable shielding tapes for use in power cables or 
corrnnumcalion cables, such as fiber optical cables, copperpair cables, and coaxial cables as 
disclosed mU.S. Patent Nos. 3,795,540, 4,449.014, 4,731,504 md 4,322,574. 

It is further desirable that when the present invention is used in the construction of 
cables for example, power tables and coinmunicstion cables, such as fiber optical cables, 




down rate of the polymer blends 
Table 11 

to 13 and their properties. In Table 1 blend ca. 
some fashion and pressed into a shape or molded into a sheet or an article, but do not meet 
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Cornparalive Examples AB to AN and Examples 14 to ) 7 are ouropouuded onaWP 
ZK30 twin screw extender. The SAP and the polymer arc fed separately into the feed 
section of the extruder, the vent port of the extruder is open to the atmosphere and the 
exlrudate is air-cooled. 

The compositions of Comparative Examples AB to AN and Examples 14 to 1 7 and 

by weight based on the weight of the thermoplastic siroerabsorbent polymer blend 
composition, la Table 2 compositions that demonstrate die face build-op and/or plugging 
are designated "not" extrudable. 
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surierabsorbent polymer CABLOC 80HS, AW ia the neat superabsorbenl polymer CABLOC 

superabsorbenl polymer. A ZSK 58 rmllimeter (mm) co-rotating bi-lobe twin screw 

surxsrabsorbent polymer is fed usingaside port powder screw feederbetweeiizc>ces4 and 5. 
Mixing occurs in zone 6. Then^ndUonrMirilrjetween2oneSaijd9isfhevcntport. There 
is a kneading mixing section prior (o the vent port Toe temperature range for the first 3 
zones is from 65 to 120°F, for zones 4 and 5 It is from 240 to 255°F, for zones 6 to 8 it is 
from 320 to 335°F and for zones 9 and 1 0 it is from 270 to 330°F. The melt temperature is 

The blend compositions are extruded through a 24 hole underwater die having hole 
diamelcra of 0.1 10 inch into a liquid bath containing a NaHCCb solution having a specific 

below 20°C. A Gala underwater pelletizcr with 3 cutting blades is used to pcllctize the 

to minimize the adsorption of water. Further, cool air is blown on die pellets in the pellet- 



The absorption capacity in pure water (WAC) of the neat thermoplastic resins 
Comparative Examples AO lo AT, the neat superabsorbenl polymers Comparative 
Examples AU to AW and the thermoplastic superahsorbent polymer Wend compositions 
Examples lit to 30 is measured according to the following procedure: For the thermoplastic 
superabsorbent polymer blend compositions a sample determined lo contain 1 gram of the 

composition) weighing W, is placed in 1.5 liter of distilled water and is shaken on a shaker 
for 2 hours. The water is filtered from the swollen particles through a 75 micrometer sieve. 
The weight of the swollen particles (W 2 ) is then measured. The amount of water absorbed, 
W„is W2-W]. For the neat resins and neat siamabsorbcnt polymers a sample weighing 1 
gram is subjected to the same procedure described herein above. 

The compositions and water absorbed for Comparative Examples AO to AW and 
Examples 1 8 to 30 are shown in Table 3, the supcrabsorbent polymer is pre son! in parts by 
ivcight based on the Height of the thermoplastic 
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ORM6»/PRftlACO>iSsS> 



es31to38mt 



.erismeltblendedina 



BraberrderPlasticoderwiflt a 70:30 1XDPE1DPE polymer blend. The (homoplastic 
superabsorbent polymer comprises 40 weight percent CABLOC TS066-F which is a sodium 
poryacrylatc saperabsorbent polymer thai is surface cross-linked having a panicle size 
distribution of about 1 to about 60 micromeleis available as a powder fiom Stoi&hauscn and 
supplied by the Stewart SuperabsorhenLs LLC and 60 weight poicent of a 50:50 
P1UMACOR5980:PRIMACOZ 3460 polymer blend. TheBrabeoderPUsticoder 
conditions are: Barrel tcmperatore is set at 275T; Mixing JIPM is 80; and Mixing times 
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tension and met! draw down rate of fl» polymer bloods. The blend compositions ore 
tension and draw rates are given in Table 4. 
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Examples 39 to 42 are monolayer films of thermoplastic superabsorbent polymer 
blend compositions produced using a cast line process. The thermoplastic superabsorbent 
polymer blend compositions comprise a thermoplastic resin and CABLOC 850-13. Hie 
temperature zones for the cast film process range from 250T to 320°F. Hie feedbloek and 
die feinperatures range from 270T to 320T. Smooft to textured uniformed film having a 




in Table 5, the superabsorbent polymer is present to pacts by weight based on the weight of 
the thermoplastic siiperabsorbentpolyirier blend composition. Absorption capacity in pure 
water was determined, by as described hereinabove. 





im AMPACET as ANTIFOG PE MB and co 
percent active surfactant, mono- and di- glycerides, in a LLDPE/LDPE base polymer. The 
thermoplastic superabsorbent polymer comprises 40 weight percent CABLOC T5066-F a 
sodium polvacrytata superabsorbent polymer that is surface cross-linked having a panicle 
size distribution of about 1 to about 60 micrometers available as a powder from 
Stockbausen and supplied by the Stewart Supcrabsorbents LLC and 60 weight percent of a 
50:50 PMMACOR 5980:PR1MACOR 3460 polymer blend. The Brabeader Plasticoder 
conditions are: Barrel tcrnperanrrc is set at 275<T; Mixing RPM is SO; and Mixing times 
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range from 1.5 to 2 minutes. Water absorption and rate of absorption is measured by 
placing a 2 inch disc sample of a 5 to 7 mil comptession molded film in a 2 inch diameter 
cylinder. At the bottom of the cylinder is a fine mesb screen that is 75 micranmeter or less, 
A Teflon disk is placed on top of the film sample to secure ii in place during the testing. 
The cylinder containing the sample is placed on top of 4 inch glass fret so that the film 
sample and screen faced the gloss fret. A filter paper is placed between the cylinder and the 
glass fret. The glass fret, filter and [he cylinder is placed in a container (hat contains water 
so that me height of the water reaches the height of the glass fret The water continuously 
being removed and replenished. Theerrtirc settrositsonaMetderPG3001-SbaIanco. 
Once the cylinder cDmaining the sample is placed on the balance, the balance is tared and 
water absorption and water absorption rate data is generated using a MettlcrBalancelink 



Table 6 



Comparative Examples AX to AZ and Ex 



blend composition (layer 1) range from 2S0T to 300°F. Depending on the polymer used, 
ks for layers 2 and 3 range from 250T to WF and die 

blown firm Ctoarparative Examples AX to AZ and Examples 47 to 49 are shown in Table 7. 
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:50to53an 

of CABLOC 850-13 isvn 
and ratios of layers 2 and 3 ore kept constant. Tteab: 

gel block in pure water it dettnniirci The time for 




gram of superabsorbent polymer in a vial containing 25.6 grams of distilled water. The 
mixture was shaken by hand until itwas gel blocked. The swell initiation time is the time 
from when the water is added to the first observable swelling of the sirperabsoibenl 
polymer. 

Table S lists the compositions and film gauge for multilayer films Comparative 
Example AAA and Examples 50 to 53. Table 9 lists the water absorption, swell initiation 



Examples 50 to 53 and neat CABLOC 850-13 Comparative Example AAB). 
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Examples 54 to 57 use a 2.0 mil multilayer Mown film. The rmutilaycr film 
comprises as layer 1 a ihenrtoplastic superabsorbent polymer blend comprising 60 weight 
percent of a 50:50 blend of PRTMACOR 3460 /PRMACOR 5980 and 40 weight percent 
5 CABLOCT5066 F, as layer 2 aLDPE 4005 and as layer 3 PLEXAR 107 an EVA g-MAH 
fromEoiiistai. The oitrudcr temperature zones for the tlannoplastic sttperabsorbent 
polymer blend eomposition (layer I ) range from 2S0T to 300°F, the zone temperatures for 
layer 2 range from 305°F to 3) 0°P and the zone temperatures for layer 3 range from 350T 
to 370T. The thickness ratio for layers 1^:3 is 30:50:20. Layer 1, the thermoplastic 

10 siverabsorberjl layer, of the multilayer film is sprayed with a 6urfactar« solution ranging 
from 0 to 8 percent surfactant. The surfactant used for the study is an alcohol ether surf ale. 
After the film is spmyed, it is placed in an air circulating oven to dry at a temperature of 
50°C for 1 -2 minutes. Water absorption and rate of absorption is measured according to 
procedures in the aforementioned section. Tabic 10 summarizes the water absorption 

1 5 amounts and rates for lixamples 54 to 57. 

Table 10 




20 Superabsorbent Film and Metal Laminate 

Example 58 is the multilayer film described in Example 53 laminated to 6.0 mils 
Electrically Chrome Coated Steel (ECCS) via a heat lamination process. The adhesive layer 
of the film (layer 3) is used to bond the film to the steel surface. The superabsorbent 
film/metal laminate can find usefulness in power cable and communication cable 

25 constructioo. The metallic substrate can provide shielding and the thermoplastic 

atrperabsorbeac polymer layer can be used to bond to itself or another substrate and can 
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function to stop, block and absorb water in cables. Table 1 1 snows the- 
for Example 57 superabsorbent film and meta) laminate. 



Superabsorbent films we laminated to the ECCS and aJit into 2.25 inch wide steel 
tape. The tape is used to make armored cables Examples 59 to 62. The steel tape is 
corrugated to 32 corrugations per inch (corrugation can be achieved with or without oil). 

s. APVC 



tape to make a final cable having a final outside diameter of 0.742 inch. The final gap 



nate (Ejaurmlos 59 to 62, Table 12) is < 



ZETABON CJBS262 armor tape available from the Dow Chemical Company (CcranMlHlive 
Example AAC) and additionally corrrprising a non-woven superabsorbent tape 3E252 
produced by Lantor Inc. (Comparative Example AAD). Kon-woven superabsorbent tapes 
arc the wire and cable industry standard for use in dry cable designs. The non-woven 
30 superabsofberrt tape comprises superabsorbent particles sandwiched between two non- 
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ml520-US,i6*l! 

antifomi used is 2500 ppm. The coated laminate is slit into 1 375 incl 
tape is used to make armored cables Examples 63 to 68 (Table 13). Tl 



or tape is calculated to bo around 0.020 inch (0 508mm). 

The performance of cables comprising file thermoplastic superabsorbeot polymer 
iaate (Examples 63 to 68) is compared to cables comprising ZETABON CJ0SS262 
or tape available from die Dow Chemical Company (Comparative Example AAC). 
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An extrudable tbennoplastic superabsortenl polymer Mend composition 




Claim I having a melt draw down rate between Bbout 5 andabout 100 feet per minute and a 

that give n melt flow rate of between about 0. 1 and about 300 g/10 rnin. 

3. The crtnidable tliermoplatfio supnabsorbait polymer Mend compnsrticm of 
Claim 1 wherein the superabsorbcnt polymer is prepared from water-sohible afi- 



ed monomers is a monocarboxylic acid, a vinyl polycarboxylio 



copolymer, a staroh-g-polyfacryiic acid), a polyacrylamide; a polyvinyl ak 
poh/acrylic acid), a c 
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9. The extendable thermoplastic saperabaorbent polymer blend composition of 
Claims 1 , 3 or S further comprising a polyethylene, a copolymer of polyethylene, a 
polypropylene, a copolymer of polypropylene or a polystyrene. 



(a) one or more nrperabsorbent polymer and 

(b) one or more thermoplastic resin comprising a tunc 
interacts ionically or covalemly with (a). 

11. TbemetrK>dofClaiml0rbjthCTC0jnpTrsir^ 
surractam. 

12. A method for producing an extruded or molded article of an esftudable 
1) pnn?armg an OTrtmdablo thermoplastic su^ 



(c) 



interacts ionically or covalenlly with (u) and 



13. The method of Claim 12 vt 



12nrl3wl 



16. The method rfClaims 12 or 13 wtiereh tte 
comprising a spun bond non woven web eorrmrising one or more bicompooent fiber, a melt 

eomprising at least one layer of one or more spun bond nomvoven web and at least one 
layer of one or more melt blowrj nonwoven web wherein one or more layers of Ihc 
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17. Tic composition of Claims 1 or 8 in flic form of an extruded or molded article. 

18. The extruded or molded article of Claim 17 is a monolayer film, a. multilayer 
film, a nonwoven web, a sheet, a foam, a profile, a multilayer laminale, a fiber, a tube, a rod 
or a pipe. 

1 9. The extruded or molded article of Claim 1 1 is a monofilament fiber, a 
bteomponait monofilament fiber, a spun bond nomvoven web, melt blown nonwoven web, 
or a composite comprising combinations mereof. 

20. TneexmioWormolo^anicleofClaiml7isar 

at least one layer of one or more spun bond no 
layer of one or more melt bio™ nonwoven web wherein one or more layers of the 
composite comprise bicomponent fibers. 

21. The monolayer film or multilayer film of Claim 1 8 laminated to a metal. 

22. A power cubic comprising tbe metal laminate of Claim 21. 

24. ArwwercablecorDprismgtbenioaolayerfilmormultilayerfilmofClHim 18. 



27. Tbe disposable absorbent device of Claim 26 is a diaper, as 
upon, an incontinence product, aiosprtal gown or a bed pad. 

28. Adi! 
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